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(57) Abstract: 

PURPOSE: To provide a cun^ent switching circuit usable 
even at a low power supply voltage. 

CONSTITUTION: This current switching circuit for 
switching the supply destination of a current I among a 
first circuit 1, a second circuit 2 and a third circuit 
3 is provided with first and second transistors TR^ and 
TR2 for which emitters are mutually connected and the 
connection Intermediate point of the mutual emitters is 
connected to a current source Iq and a third transistor 
TR5 for which the emitter is connected to tfie 
connection intermediate point of the emitters of the 
first and second transistors TR, and TR2. The collector 
of the first transistor TR, is connected to the first 
circuit 1, the collector of the second transistor TR2 is 
connected to the second circuit 2 and the collector of 
the third transistor TR; Is connected to the third 
circuit 3. Also, the ratio of the emitter area of the 
first and second transistors TR, and TRj and the emitter 
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T, 
i, 

1= y^'?5i±IBS 1 «<fct;SS2 ® h 7>vX5'OXS 

10 

±s.m 1 ffl h ^vv'x^cn ui7^im 1 (omizmtsi 

CD D- W'^jKCHittiieM 1 fflWS€^®/\-f Ix't^l'.t 
R. 

[Bf«:H3] ±ffi»l*J:t^»2fflh7>i;xi'a)5 
.» 3 © h 9 Vi^Xi'WXS y tffltfc)J» 1 jSn l:S8 
[11*354] ±ISai, »2*J;tf^3©li|j»BX5 

2-D<nVv >i'x^'«-en^n^L. 

SlHlK© 2 h7>>?X^Ol5 y ^'l^±©»^«t>^ 

*i±ffimi, ^2:feJ:at||3©^7>^^x^©3^^'^' 

^ 1 0[5igS£j:y:^2®lillSffl5%vi-rn*^-;&®|5tBI 
C*ViT, -:5®h7>v'X:^©nV'i73't<a>6r®f>7 

1. 2S&«3S«©a«S£«I#|5IK. 

[0 0 0 1] 40 

iiKrBn?«io#A5«M#[sissic«i3. mz. y^)v 

[0 0 0 2] 

[«e*©s^ii] 05 tt, tt*®sis«#i5iss©-«')s^ 

^2 ©©IK, 3»S3©I5IK, Vcc T,i- 



i|$ffl¥6-2 6 849 6 

2 

CO 0 0 3] SMSIslJ&ii, l-7>vX5'T,i:feJ:tj: 

T: 2 ©X 5 -y ^ i^±*i^iffia nrs 1 o h 7 > -:^x iS-M 
i)*fi4*«fiS$n5ttt>ic. h7>-:>x^Tr3*3iy;T 

, ^ © X5 ^; l^±A<«!K^E nxm 2 © 1- 7 Vi? X i'gij 
mm^-^t\^ Sl©h7>xX^lll!l*t©X5y^l^ 
±©SiK1^^;i^ h^Vv'X^TrsWnl^?^ I'if i^a 
n. ll2©h5'>i'X5'SSiM®X=.i'5'l^±© 

[0 0 0 4] ^-LT, Sl©h7>vX^'Mil5JJ®h7 
>v'X5'T.,©3U^^'AlSl©PtKlfcgiKSn. h 
7>>'X^'T,2©=lUi?5'd?®2©IHIIfS2(Cg^$n. 
m 2 © h 9 >vX^^«l5ttO h 7 >yx ^' T, ^ ©=1 

3'At^3©i@iK3i:ji^$nTi5r). |g«6f)«^-r*5 

«#<t#sw. * h7>i?X5'T,i*J:t;T,20'^-X 
lcA*Sit. mSM^swj ?feh9>i'X4'T,>*J:tf 

TriO-^-xJcAA**. :in^«#e-^swi «<fctf 

I. IC±5«i«I©«»ife*»«l~M3©iggSl~3© 

[0 0 0 5] a6», 05©[HlK(CjttT««l#€^sw 

■r J; 5 8 Wi fiTN-f V^)]^ s Wi 1 t D-> 

'f l/'^JWsWai tD— V"<>VsWn©2flStD, 
6 4t3©l^'>i;HJ*©*#S«£UTV»«. 

S WlB> S Wll > S WSI> S Wai 

[0 0 0 6] ::©J:5a«tlEt:*t'>T. A:t^aN9> 

>'x^'T,4ffl'^-xK«#©^sws Avw^'^;^sw 

!BTA*$n. h7>>'X^'T,,ffl'S-X{C«)SiS^s 
wjjjtn-i/'^;l.swat-eA:*sn5i:. h5>i?X^' 
TM!&f:*->ttS8t;S5. i©«^. €iSl*<iP3©[illS 
3C«il&^tn, -e©16iR. IB3©@»3;»tf^»**iji8tft: 
•5. 

[0 0 0 7] rnirj^UT. ^7>>^x4't,3©'^-x 

>vX^T,4«'^-XlC-Wli##swj iJin-U'^jl's 

wstTA^^ansi, h7>vx3'T,3*j*><(cait^i 

^5. ;i©tt, h9>'vX^'T.,©^-X£«S<i^s 
wi *V\-Yl//>^jl/sw,iTA;'jan. h5>J^X^T,! 
©'^-Xl^^gM^s wi ;dip-U'<;Us wiiTA*^ 
IX5t, h7>vX3'T,i/!)i^>4^Slt/a;5. ;i®iS 

«gK I 1 ©ia?5 1 iri^itan. ^ ©ig*. ^ 1 
©®BiWi)ttffitft5. 

[0 0 0 8] -n. \-yy'J7.9i.^myim<nh^ 

\Z. K7>xX^T,2®^-XIC«#ft#swc *VW 
k'^Jks wi»-CA;f7an. h5>i^Xi'T,i©'^-XI' 

^S#^swi !*JD-i''<Ji'swiirA;^;$ti«t. h 

7>>7X^Tr2*':t>«SI<l:^c5. ^:©«^, 
Sg2®|5If»2Ke^l&Sn, ^-©18*. S2®I51g&2W 



-718— 



3 

[0 0 0 91 07tt. H8lCa^-rj;5&< Vsfet^Sx- 

1 0 . , I » b a, ' -^-n^n-^-xjismjiv.B c^s^^nt 

[0 0 11] ag;*5j;U!bafc*5li-§||l©I5iiSl a. 

a act) h- 7 ^i^X 5' Qi . O't-:^ t b a© h 7 > v'X 5' 

t bg® h 5 >'i?X5' Qib on Ui? tJilfJgiR 

[0 0 1 2] ^2©[lK2a. 2 btt. X5 y:S'ra±dS 
mm^il, =i\^i;9iiii&m^Ri.. R2.:feJ;rJ{Rib. 
R!b*:frLTeigSffiVcclcS8c;^h, ^SlcSV^on 
Virdft^-7.fSi±mm-^iil!invnmVy>'Jy(.S' 

ixf>(Oxi-yfn±mm'i>mby>i>:x.i'T,i^. 
T,2b ©ni^i^i't-tn^nsssnrv^s. 

[0 0 1 3] S3®0gS3 a. 3 btt, X5 y3'l^±*< 

Q5.©3ki?^t4ag©mi^iy;m2©@gSl a, 2 
StifeiC, bgl:©^l®lHlSSl b©h9>v'X:J'Qib 

©'^-xicifiggsnT^^s. aa©S7>vx 

^'Q6.®3U;?5'ttagomi*3J;tKm2®|ll?Sl a, 
2 afflS7>vX:S'Q2., Q4.©nl'i7:5'tZgS^$nT 
ir^StifelC. bg®mi®lllS§l b® h9>v'X^Q 

sbO'^-xcjgiS^snTtis. bs®h9>;?x 

^ Qs b © 3 1^ ^aial D < b gwlll *5<j:i;m 2 ©mis 
lb, 2b®h7>vX^Qib, QsbWnUi^^'icg;^ 
sn, h9>vX5'Q6bOal^i75/(3:|n;<b|go^l 



!^^¥6-2 6 84 9 6 

4 

*J;iy:^2®0?Sl b, 2b©h5>v7,iS'Q2b, Q4b 
®nu-i?3'fcgE^$nTi/s«,„ 
[0 0 14] r:©i5/5:«^iC*3ViTtt. ©^DiiiaS 
fe<fci;bS©ll3©[H]?S3 a, 3bfflh7>>'X5' 

:^3Sn5. ^fc, i?P7i'fa-fCK;*?ll®«#ft^s 
wi tLrs.m(Dhy>P7.^T,2, (D^-X^tiiUh 
a©h7>-:^X5'Trik ©■^-Xt:iA:'J$n5ii'b 

i)imiffimmswi ttTag® S7>vX^'T 
,i. ©-^-X45<tr;bi^®h7>vX5'T,2b ©•^-x 
!CA:^$n%. ■fe->KM^S!!)t^2®«#m-^ 
SW2 tLTag:Oh7>->*X;5'T,<. ©^— X43<tz; 
ba® S9>J7X^TMb ©'^-XlcAA^n-Sttt) 

S*5®2®«)tF^^sw2 tLTag!®h7>vX^T 
cs. ©'^-X«J:!yrbg;©h7>i'X^T,sb ©'^-X 
(CA^lStlS. -^Ur, bS®3gl~m3 0lE!Kl b~ 
3 b SffifiETSS h7>j^X^'Qii,~Q5b ©3 Ui? ^'/i^ 

■5. 

[0 0 15] fciAtf, m2©«#M#tUT©-fes' h 

^#s*w U'<;u-eaS!*3J;utba©b5>v'x^'T 
r4. , T,4b ®'^-XI;:AA3n&«^KB, «8S 
I. , U 36t^3©lliS3 a, 3blCfti|i&$n, MIIKS 
3 a, 3 bAtfmiittlBtaS. cnirJ:D, A:^m# 
D, XD)i^-©***llK*e.ffl:/j^*i5. 
[0 0 16] Cint^bT. -fey h<t^SiJiD-U'^;i/ 
Th5>v'X4'T,4. , T,4i. ©'^-xfcA^an, n 

h5>i?X^'T,3. , T.sb ©'^-XtCAlftSn. CO 

CK!S«/W U^)\,1ifciiu-U^)W VyyVT.^T 
,1. , Trj. *<tOT,,b , T,2b ©'^-XtA^^n 
^t, iBftl. . lb *5^1®lHlg|l a, IbSfctt^ 
2®@fS2a, 2bt#**g$n, E^la, IbtfcB 

2 a, 2 b*sf^i)ttli;&«. ;:©«^(i> i'D.yi'm 

^CK, XCK0A:^jV'<;HCj6i;Ta*M^Q, XQ 

5, 

[00 17] 

^©ig^-rtt. mi® h5>xx^g!ij>!*©h7>>'x 

^T,,, T,z tm2® h7>-:^X^'Sil?*®h9>vX 

X^'Tm, T,2i:h7>vX^T,3®Ii;^|fiIlEV, © 

S-rj;5C. Sm^iilo., IobCh9>vXi5'Qi., 
Q.b:?i5ffll'5 6nstt=&tz. ^l~^3©la]iSl a~3 
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(4) 

5 

a, 1 b~3bt)h5>->*X^Qu~Q6., Qu-Qe^ 
B2£f^ijS€§it8eiiCtt. «ii«JEVcc{44Vr if) 
[0 0 18] Vy>y7.f>0W, £0. 7W 

Vcc>2. 8V (=0. 7X4) 

^nr\t. jE¥, i^KSSoTi^s, 2. yvisffitu 
[0 0 19] 3!i»j5^5*ffi(;«?»-Ta3n&t) 

[0 0 2 0] 

». ^m-nit. mommf^Kom^. ^2011 

IS«<}:r;tB3S}|grillR-i?«9t)t?^«««Ein#l§IIS-7»? ^ 
«!f jfti6*««EiBtcfiMSSnfc» 1 2 CD h 7>y 

i®lsl»i::»«asn, ±iEll20h7>5?:;^^'03i^i? 

[0 0 2 1] *58iUTB. ±iaSl*iJ:t^»2 0h9> 
an 1 0«eM^©A*7-f >fc-tn^54a»«an. ± 
;w© 2 «s t «SB 2 ©«s»^©x* ^-f vfcfiSiisa 

tU ifiS 2 0«JSM^©A'f l''i;i'©iIB±ES 1 © 

[0 0 2 2] ±IB#ll*J;l^^2fflh5> 
v'x5'oo%^&< fcfc-;5®h9>yx5'®x5?>3' 

[0 0 2 3] *^qS-?t4. itdsBl. m243±atm3C0 

mi, m2*±!i;S!3©h5>>'X5'onUi'*ic^ia 

nA»-*©[Hllilt*ViT. -*©h7>i^X^'©al'i' 
tft*© h 7 >yX^©'^-X|Bl±A^SWx^$n 
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6 

[0 0 24] 

'?;HCfSi;T. SSl£SC<J:*«i!f£©«^J&5tA«^l~S3 
©|5IM-Cffi«iC«l3#^^n5. ^©«^, si~m 
3©h7>-;;X:J'**afe^JtSSKatlW5'<!:*»S. ^ 
1 ~m 3 ©liS^cfc h 9 >>?x ^tJiSI^Sn 

/ctLTt). «iS€EffiMtt3V, <}:l3:*:*V5fi-e*n 

[0 0 2 5] *^9gi:J;ntf, Sl*J;a:»2©h7> 

^2©«)§f»^AtA^33na. 
[0 0 2 6] St, *!fi!?^KJ:n«, ^l*5J;a:m2© 
h ? > X 4' © 5 5 < i fe -:5© h 7 > v'X 5^ ©X 

5 i/^'iiieitss © h7>-;'Xr5'ox5 y ^'fflStirojt 

*tl«n (n>l) K:i8SSnTt>S;it*>6. fttX 

tf. x5^'^'W§lAH^s<a^3^snfc»lfflh7>yx 
^©'c-xica 1 ©«»«#»f/w V"?jt'i?A*sn. 

3(3 © h 9>5'x5'ffl't-xt=»2 ©««©^*^/^'r V 
^)U-VXij^nftm^, SSiEfilc trJ:««iiSl©3-fe 
[1/ (l+n) ) «tJf(l©ilKt«En. {(n- 
I) / (l+n) } jettS3©I5I«HcJ«n«J:^fc«: 
a. b&^^T, Ci:-tr. n ©fflAl*5S«:«ctfttt. 

fciAtf r4j Tifentf. «2©iasM^«tA^W'^ji. 

©i^te, ««I©«»5tSJBlSfcaSB2©liI»*»S 

»3©iHfKic«ji3tfAen5. iE-©(sm, «3©isr(s*s 

[0 0 2 7] *»i«fcJ:nH. fci:A«lll©laIl»*& 
ttJB 2 ©I3l|«8l«t5 h 7>>'X3'^»iJ©'<-X. 
Mtf ItSB 3 ©[gPSSPBEfS h 9>5'X4'S»»©'>?- 
XltjtttT. ?1.«aiSHfSL"^JV©m^SAA31J5;i 

[0 028] 

mmn m 1 ». ^mmmi,Wimm^oi-^m 

UK, 2(i|g2©[5i!S. siimsroms. Vcctt«ii« 
X:?, T,5iil|3fflN9>vX5', lo aSmSSM. S 

[0 0 2 9] ^10h7>yXr5'T,iOX5y5'i^2 
© h 7 >y X 5- T, 2 ©XS 7 5' iA^^ifSSSnT h 5 Vi' 

xi^nmiAm^t[tir^i^, igioh5>>'x3'T,i 

©akir^SiSl ©EKl ®affiAA5'T>lca«^S 
n, S2©h7>vX^T,2©3V^'^'ti^2©[HlS2 

5' T, 5 ©X5 y ^^tt h 7 >>'X^' T, 1 *iJ;atT: 2 ©X5 
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7 ^ T,.i ifeiyfT, 2 »x5 •;/^^±fflSjf t^ic^ess 

[0 0 3 0] $^>t, ni(Dhy>i>7.ifT,i<DXS.y 
rJ-ffi^tl 2 (0 h ^^v'X^'T, 2 OX5 7 ^SfSiCDtb 

T,i, T,2<DXS.yi^mmmLrnni (€L, n> 

[0 0 3 1] *[Hlg5tt, MM?3:«l©«)SM^SWi 
£ h 7 ^'vXrS'gaiSf ®^ 1 :B cfci;® 2 0 h 5 > vX^ 

T,i, T,2(J!)^-xicA*3-ti-. ^-oAAp/^;!/!:;?;!; 

fcaS2©ElS&2C«i3g;^. ll2ffl«#«^SW2 & 

i/-^;i'tf5i;T«lSf£ 1 ®m 3 ©Eliss 3 'Mioftil&^tfiliJ; 

[0 0 3 2] ^1<0«#M#SWj *J:t;il2© 
[0 0 3 31 Sl~S3 0l5I8Sl~3*S|!ifp-rsfc6tC 
©BBl-SW^AjbiJA. B. CtDtcoMI;:, feSS 
*3j;t/:||2©^#<|#SWi , SW2 <DA-1'V'>C;i.SW 

i*j;t;3f2o«#ff^sWi , SW2 cDn-W'<;i'S 

Wu, SWittt, A-1'P"<;VSWi., SWjBtxML'Tl' 

[0 0 3 4] -^nmmt, Bi~m3©® 
s 1 ~ 3 jjsNesrosasmEVcc ~ AjfeSfcBBittr; 

(fctxai. 8V) tMb-Cffitifit (fttAlfl. 6 
V) ic^jesns. ^nicj;i3. I oftl&^fe^£^ 1 

3 ®lHl?§ 1 ~ 3 ^miZWii^-^liZ d t^ST^S. 

[0 0 3 5] •A\z. mmmz^mi^^mmt^o tz 

IS^SW^ !jia-P^;i/SW2LTA*$tl75:t^, SI 

cow^m^swi ¥m\(^Vyy=J7.^T.^<D^-7s\z 

A-ri/^Jl'SWiE-^A^lSn. :^2 0hv>i'X5'T,2 
®'^-XKn-l/'^;i.SW.iTA*Sn5i:. ^IfflS 
yy'J7.d'T,,ifi-tyimtis.^, 



!l*ll¥6-2 6849 6 

s 

?>>?x^T,i©^-xicD-k^;i-sw,Lf A*$ 
n. S2®S5>vx^'Tr2®-^-xtc/wu-^;i'Sw 

tftS. HWiiff, SsSl*i^2©lHli?S2(Cfl^i^$n. 
^©SSS. S2 0[5]?S2:«iflsi))K^<i:^£5. 
[0 0 3 6] irnir^yUT, IF,3ffl]-^>>'X^'T,o© 

^-7.\zw,2omm^^&m ifiMv^ji'^.m^tx 
X5'T,, ©^-XKA<^'^;^sWlE■TA*3t^. ^2 

® h 7 > vT, 5^ T, J ©/<-X K D - S Wi L TA* 
3n*t, ^l®h7>x7.?T,,©'^-Xi:^3©h 

yy'J7,9T,i(D'^-7.ti)mwktts.i>. ;iott, ■ 

^ 1 © b 9>v'X5'T, 1 OX5 y^'pSIStllS © h 7> 
v'X^' Tr 5 ©X5 $'ffi|gi©ittt 1 t nx 
v^sw-e, £«MigIo tiS€«tIO^e (1/(1 

+n) 1 mmi<Dm^uzWin. { (n • n / (i 

+ n) } ;eitll3©lariiS3tSSns<t5ta5. 
[0 0 3 7] iBlflltc, m3©h5>>'X3'T,B©'^-X 

ic^2©^#M^sws ifiM v^}\^smz-ex±^n 
ri©'^-xicn-P"^;i/SWit-CA^j$n. miohy 

t, S2 0N7>i?;^^T,2©'>^-Xt^3©h5>5f 
X^'T,5ffl'<-Xt!i»l^€ffit&5. ClCtt, m2© 
h- 7> 5' T, ! ®X5 y 4'SS( t|g 3 © h 5 ^i'^L ^ 
T, 5 ©X5 y ifWSit Ojtti 1 n fc^Snrt^S© 
T?. StmsSilgio tcii^mssi ©5-^ {1/ (1 + 
n).) fem2®|iIK2KaEn. { (n • I) / (1 + 

n) } mmmm\zwi.n^iio\zm> 
[0 0 3 8] rcT, n<nimh^im.±^i3.m, itt 

A« r4j ■r^.n^, ^2©^#M^SW2 ,*VWl"^ 
JL'SW2H®ttl:. «t«ii®«iS^feS^isrcl3;^2© 

•e©^*, ^3©IiI8S3ASffi6^ft||t?S^,, 

[0 0 3 9] a±iiiHjurc<fc5tc. *sffi{fiiKj;n}f> 

^133j;tX^2©h5>vX^TM. Tr2!!)i?.fj:5h5 
>i'X3'^ft*fK:fett 5X5 3'|Bl±©B?^4^.^(t;:^ 3 
O h 7>-:^X^'T, s ®X5 •;/^'&g^bT>lfe?lJgjrr5 
tt*>iC. f^l^i.nm2a)hy>'J7.^T,i. T.i(D 
X5 3 © h 9 5- T, 5 ®X5 -y ^ffl« 
tOitSlMn (n>l) \zmi^btc<DX. tI#@?S=£ 

~S3©i5ijESi~3ic«isi^«*&-rs«&ic, igs-r 

V, tj;5;^SSS'Mr«IA5;it!65-C#. 2. TV^S: 

ii(D^mmmm'vm-r?>miz fes^f s 
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(6) !SfB8¥6-2 6 84 96 

9 10 

CO 0 4 0] 7fe*3, Miro^sfg^sw: ^^n^2o ±mm^mzmtnx\^^. 

mmi oxnv^Mt. mhiti^oizfuimm coo 45] ^<n^^fimmzio\^x)t. ^^Dm&wt 

m^sw, oD-l/'^;^sw2LO^^*^»lffl«S^i•^s w m^xck*i^i ©tjj^e^swi iLTag;©»io 

[0 0 4 1] 03 li, S8C*1-J;-5a. V>bl3>5x- ■?S*im2 0^#(t^SW! tLTilS«^3 C!>h9> 

;P*i8liI»t L-difiEbT-«B|SiS-rigi&HT?*«. . . ~Q» ©a Pi^ 6*7 U y :^7D y 

[0 0 4 2] *BiiStt. -faif^S-yifij^y^mA Q, XQjjJffiAsn*. 

» (■7X^5') *J:ybg|; (XI^-:7) ©2a«/«i:l,ft: ©#S!Jt;W I^^Jl--Caa**r;bRffl»3CDh7>5? 

^SfeoT^LTVi*. -r^iti^. la. IbKSl® ffil. , U «JS3ffl|HlK3a, 3 bC«»3n, P^EI 

2 a. 2b»m2©ll». 3 a. 3b»S(3<0|sI %3a, 3 b!«t<^tt4^ffi2:A:S. Z.n\Zi:i), MiS^ 

B. V«cfi«!H*EE, Qi.~Q6., Qik-Q.kttSl- D, XDtt-t©SS*lHl»*>6fflASn5. 

»3©1BI»1 a~3a. 1 b~3 bSSt^fSn pn» [0 0 4 7^ Cti\zMLr, ■ia-jhmSifln-UOU 

V^>i>7.9, Rit. R!.. Rib. R2bt±ffitt*T. T T?3l3©h7>i^Xi'T,s. , T,sb ©'^-XtCA*^ 

,.. . Trib fi«l©h9>i;x3'. T,2. . T,2b tt *l. C:©«SBT, » 1 0«#m^iLT©f as/irM# 

S82CS5>VX5', T,3. . Tr)b tt»3©h7>V CK, XCKiSS/W W'<;VSfcttD-l/'<JVTfBlfeJ: 

Xi*, Q... Qutt««iifflnpnJffh7>i;:^^', R r;if2© ^5>5?X^'T,.,. T,2. «J:tfT,ib . T 

u. Ribii««sffljffiR*Ts-?-n-enjRUTn*. ,» ©^-;^i:A**nat. «aii. . u !S««i© 

[0 0 4 31 agO)£aiSiBI».fflh7>>?X^Q..© Jiff ®B1 a. 1 b*fcia^2®®K2 a. 2btI«l&S 

nU'ir^ttaa®l|l©h9>>?X:J'T,i. ©ISy^' tl. UliSla. lb*&(42a, 2 b^^f^Sitftffii;^ 

ill2©h7>v'X^'T,2. 0aiiv9t<7>W^^M.\Z ^, C©«^«, ^u-j^^^CK, XCKCA^JV'^ 

v'XrJ'Q.bOnui^^'ttb g®^ 1 ® h 7 > v'X ^ T 'J y 77 D y 7t L.T«t6r 

,ib ®j:5y5'tS2®h7>vX5'T,!» ®X5-;'5' [0 0 4 8J I§l4tt. mZ^umz^lB^'t^l^t^r^ 

10 044] Se>t;, aaici3ViT^l®h5>vX5' . ■ ~Q, , an p n}^ h^Vv'X^'. Rn-R.sBfijS:* 

T,i, <r):nV^ ^trnKDm^l &<r)Vv>=J7.^ ^*-E-n-6nstLTi.i.5, 

Q,.. Q!.fflX5->iS'll±®S^+j;ai:SiK$n, ^2 [0 0 4 9] h5>>'X^Q,i*j;r;Qi!®X3>y^[^ 

©h^yi'X^Trj, ®nki!'^*t||20[HlK2 a®h 40 ±AtSi^^n. cne.X5 •v^l^±®giBg'^',SC ^ 7> 

7>>'-X^'Q3., Q4.0X5 5'^|5|±®gJS*^ICgil^ 'J7.^Qtii<DnV^^mmiX. ^7>i'X^'Qi7® 

Sn, ^aroS^^-zX^Tra, O3kd?5'*«^3 0|§ X= •;;:?«Sttjg?Ru£^K^TS*GND(CS^S 

K3 a®h5>>'X^'Q6., Q6,®X5 7^l^±®Si^ n, h7>J'X:5'Q..*3i;t/Q..®3^ir^'li-etl^n 

7>xX3'T,:b ®=Il^ir:$'*iS|lffl|2lKl b0h7> Vl5. h7>vX^'Qii®3ki'^igJljg^R:it® 

vXifQii,, Q2b0X5-y^lW±®S;^4',«i:SiKS S)^«f^-«tt h5>>'X5'Qi30'^-XiCgS?3tlT<r»5 

S2©b7>>'X^'T,j. 03l^i7 5'd?IB2®[5ISS tife!:, ^IW^S^XOUT, oai^SiCSi^Sn. 

2 b®^7;'v'X3'Q3b, Q,b®X5-;'5'H±©gj3?cf: h 7 > vX^'Qiz ®n Wi'^'ifiSiilg^ Rn t©glffi>1> 

ilttS^sn. m3®h-7>v?Xi'T,n ©nuri?)!! jat±S7>vX^'Q.!®'^-Xt::S)^snTV^5)tt%> 

^3®I5IK3 b®h5>vX^'Q5b, Q.b0X5y5'l^ S» ^1 ©M^OUTi 0a*®fca«|SnTt»S. 
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[0 0 5 01 h5>5?X^'Qii.03l/-i?^ttSii|S£EV 
ccKSSSn. X3.yi'iim2 0imXOVT, Otiiil 
SMtXl:: N 5 >>'X^' Qi 5 ©n Wi? :J'fc j;yt^-X eg 

h 7 >>'X3' Qi 6 oa ki' 3't3 cfcUt'^-X t'g 
(iStlTt'^S. bfc*«or. ^2<omovTi , xo 
UTz 0V^;l.SIFvl0{t^OUTi, XOUTi cDU- 

fctmv i L"^ JV t & o T 5 . 
[0 0 5 1] h9>vX^QisfflXS-;;^a^3©m-t 
XOUTa ©a*)S*J:yth5'>vX5'Qi8©aL/^3' 

7>vX^Qi.®3ki?^Kffi^Sn, h7>i'X^Q 

Snxn-S. h7>i^X5'Qi?~Qi9©^-Xtt 

UTa , XOUT. iDV^}V\i|^2<D^^OV^^, X 
OUT2 ©W'^/l.iD h5>i?X^'Qi.. Qi50«j&|nl 

[0 0 5 2] z.mmmmzia^^x}t, m^xtm 

'<-xicA:*j3n. h7>v'x>?Qii. Qis(ia:5^i!i 
fflAjitS 1 ffl##OUti *J;EJtXOUTi tLTWA 
SnSi:tfe(C. N5>5^X^Qi3. Qn©'<-X(CA 
:*3$h5. h^i'v'XrS'Qii, Qi!CJ;5lli!iai;)3*»A 

U ^■n6©X5y^'aj;fj*<S2®«#OUT2 ^^Tf 
XOUT2 tL.THl:(j3n5ttfeC. h5>v^X^Q 

snrfc'Ds ^2©M^ouT2 *j:r;xouT! ©u- 

3©fg^ouT3 *3=i;r;xouT3 tbTtb^^ns, 

[0 0 5 3] @3©|Hl!iS®ag*<};i;bS©^l~®3 
®|5l?Sla~3a, 1 b~3 b§«fig-r5fih5>vX 
?Qi.~Q5.. Qii,-Qsbffl'^-xm)EE©A'n/'^;U 
H, fct;l«2. 7 V;^fo<i«MSETlc*3tiTfel(i 

©KKIsIg&Sffl V^ra 3 ©lHlg§&|gSl$-tl-5«^t H. 
M^Di:bT04©lHl^©^l©ft-^OUTi TjJfflt^e. 

n, m^Dtfflffi«V'<;i-&ism^xDi:UTiii© 

ffi^XOUTi /0^fflVi&nS„ -fLT, ^l~^3©h 
SVi'X^'Tri. , T,j. , T,5. . T,ib , T,!b, 
Trsb ©'^-XSffiCA'f W'^;W404O[11?§O||2O 
M^0UT2 , XOUTz AS^V^5,ns. ^^^ffitft. 



!|$M¥6-2 6 8 49 6 

2o«-fouTj **fflv»sn. ii2©«§m#sw2 r 
**m^stLTS2om^xouT! *sfflt.5c,n, 
(Vcc-vi ) ^vw ^'<;i/ta5j;-5css$n-5. 
^©te*. 0 3ffl[5i?stfci^-rH, m^(Dmy-iyiz 

h 9 > vx 5- © ^a3S:is®iiS 3 g ift 5 - 1 

p,. (Vcc^3Vf ) r$,z>rm{p^^tfsiZ, m 

V. =0. 7VtUT#S-r-5i:, «jBSffiVcc 
= 2. 7VT?*^>t:ilf^pIjiS:@iiSS*3iT?tSCtlC 

[0 0 5 4] cntcjttLT. 0 7ir^T«£*©ia^©« 

^(ca, h5'>>'X5'T,s. , Tm. . T,3i, , T,4b 
©'<C-XfcA*S*S.aS2O«#ffi^iLT04©Si) 
lH!^®|g3©ffl-fOUTs , XOUTs '^ffltiai;<S*J 
$>t}, (Vtc^4V, ) !5J||ffl®ffi|?t?5:5o 
[0 0 5 5] B3©IsIliSroag:©*-£)€l'^. ^1 
©lHll§l afflh7>>'X3'Q,., Qa.W-^-XtC^jO^ 

[0 0 5 6] 

[^^©Iis^diii^] 

[01] mmm^mmmmo-mmm^m-rm 
[02] *5iffi;c«s«j#^#®K3fei/">tjv«9i*s^t-ia 
[0 3 ] E 1 \zmt:¥^miz%?>nmmmmmffi 

[0 5] t¥3(£©««6«Slll»©-|fl|*S-r«tfi60T» 
5. 

[06] ^!e5felB]is§lr*^t5«l#ft^©^«^'^J^«*^ 
[07] m5\z^.t^Mmmmm^m^b, m 

[13 8] TS7iJy:/7D<y7'©«J*0iJ**-riaTS. 
5o 

[^^©i!S?l3] 

1, la, 1 b-mi©lflISS 

2, 2 a, 2b-ll2 0[5IgS 

3, 3 a, 3 b-^3©BSI 

T,i, T,i, , T,u ■••S] ®b9>vX$' 
T,2, T,2. , T,2b ■■•^2©h7>vX5' 
T.5, T,5. , T,ib •••^3®h7>i;x3' 

lo , lo.. i«b -mmmm 
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